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 Abstract: In vitro fertilization (IVF) was performed on 379 bovine oocytes harvested by follicles 
aspiration from 106 ovaries removed from prepuberal heifers in a slaughterhouse. Oocytes maturation was done 
in a CO2 incubator in three different variants, using either TCM culture media supplemented with 10% FCS, or 
10% FCS and vitamin A, or 10% FCS and cystine. Groups of 15 oocytes into 50 µl micro-drops covered with 
mineral oil were cultured for 24h. Oocyte maturation was microscopically evaluated and had a rate of 59.5, 69.0, 
and 74.0% for the three culture media, respectively. For the actual IVF step, the motile sperm from 2 commercial 
straws of frozen semen was harvested on percoll gradient centrifugation. Two groups of 15 matured oocytes 
were placed in Fert-TALP medium supplemented with either 6mg/ml BSA, or 6mg/ml BSA, 0.222 mg/ml Na 
pyruvate and 30 µg/ml heparin. Within each of the two droplets of fertilization medium containing 15 oocytes, 
200,000 sperm were added and incubated at 38.5°C, 5% CO2, for 20h prior examination and selection of 
cumulus-free and fertilized oocytes. Fertilization rates estimated after 2 – 3 days, were 53.3 and 73.3% for the 




 In vitro fertilization (IVF) is a procedure that encompasses the recovery of immature 
oocytes that are placed together with sperm in a laboratory dish to facilitate fertilization. 
Production of fertilized eggs is performed in several steps notably retrieving oocytes from the 
ovary, maturation of recovered oocyte-cumulus complexes, in vitro fertilization, embryo 
culture and blastocyst development under controlled laboratory conditions (Gordon, 1994). 
Fertilized eggs are then either transferred into a female’s reproductive tract or frozen. 
 IVF has important applications in both, human and animals. In livestock, IVF has been 
used with the intent of improving and expanding donor cows of high genetic merit, for 
producing calves from genetically superior cows that are infertile due to old age, disease of 
the reproductive tract, or cystic ovaries. IVF can also be performed with oocytes collected in 
slaughterhouses from beef heifers. 
 The actual IVF is a complex, multi-step process (Tanghe, 2000) in which the oocyte  
must recognize and has intimate contact with sperm (Abou-Haila et al, 2000), followed by 
sperm penetration, induction of egg maturation, carry-over of meiosis, fusion of the two 
genetic charges of the oocyte and sperm and metabolic activation of the egg (Evans and 
Harvey, 2004). 
 Since the first live calf was born in 1981 using IVF procedures, several IVF protocols 
were established (Groza et al, 1996) and the present study was aimed to check certain 
laboratory conditions in order to improve and make more successful the IVF. Further, the 
collection of oocytes from prepuberal heifers has the potential to greatly reduce the generation 
interval and enhance genetic gain. 
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MATERIAL AND METHOD 
 
 Ovaries were harvested within 10 – 15 minutes after slaughter, placed in saline 
supplemented with 100µm/ml streptomycin and 100 UI/ml penicillin in a thermos at 28-38OC 
and transported in less than one hour to the lab. 
 The oocyte-cumulus complexes from ovaries were collected in PBS supplemented 
with 3% FCS by aspiration of follicles with 18-gauge needle adapted to a 10 ml syringe. 
 
Fig. 1 – Harvesting oocytes from the ovary surface by follicle aspiration 
 
 The oocytes were morphologically selected for the in vitro maturation step with the 
aid of a dissecting microscope.  Only oocytes with intact pelucida and normal granular 
cytoplasm that were complexed with cumulus have been considered for maturation.  
 
 
Fig. 2 – Selected oocyte for in vitro maturation 
 
 Considering that during oocyte maturation important metabolic changes accompanied 
by migration of cortical granules and mitochondria take place, the 379 collected oocytes were 
cultured in three variants of culture media: 
 126 oocytes in TCM 199 medium supplemented by 10% FCS 
 126 oocytes in TCM 199 medium supplemented by 10% FCS and 5nM vitamin A 
 127 oocytes in TCM 199 medium supplemented by 10% FCS and 0.6 mM cystine 
 Cells were cultured into Petri plates, type Falcon. Groups of 15 oocytes-cumulus 
complexes were cultured into 50 µl micro-drops under mineral oil Sigma at 39OC, 5%CO2, for 
24 hours. The maturation was estimated with the aid of an inverted microscope MIC 2935. 
Matured oocytes showed the first polar body, an expanded cumulus, and an increased 
perivitelin area with centrally condensed chromatin. 
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Fig. 3 – In vitro matured oocyte-cumulus complex 
 
 Sperm preparation protocol for IVF comprised semen thawing from 2 commercial 
straws at 35OC for 60 seconds. Meanwhile, the Percoll gradient was prepared into a 10 ml 
conic centrifuge tube with a lower layer of 2 ml Percoll 90% and an upper layer of 2 ml 
Percoll 45%. The warmed semen was layered carefully on top of Percoll gradient (fig. 4).   
Percoll-semen tube was centrifuged for 10 minutes at 1000xg and a pellet of motile sperm 
was obtained (fig. 5). The pellet was collected with a Pasteur pipette and suspended in a tube 
containing 10 ml fertilizing medium TALP. The sperm-TALP tube was centrifuged for 5 
minutes at 200xg and the supernatant was pipetted off down to the pellet. The Fert-TALP 
medium was added to a final concentration of 1x106 sperm/ml. 
   
 
Fig. 4 – Layered semen on top of 
Percoll gradient 
 
Fig. 5 – Pellet of motile sperm after 
centrifugation 
 
 Two variants of fertilization conditions were tested. Thus oocytes were further 
transferred in groups of 15 to microdrops of two different media: Fert-TALP supplemented 
with 6 mg/ml BSA only, or Fert-TALP supplemented with 6 mg/ml BSA, 0,222 mg/ml Na 
pyruvate and 30 µg/ml heparin. Two microdrops containing 15 oocytes each were placed in 
Falcon plates and to each drop was added 200 µl of semen (200,000 sperm). The plates were 
placed back in the incubator at 38,5OC, 5% CO2, and 100% humidity for 20 hours. 
 After removal of oocytes/embryos from fertilization drop they were washed twice with 
Fert-TALP and incubated for 2-3 days. Cleavage rate and embryo development were 






RESULTS AND DISCUSIONS 
 
 From 53 prepuberal heifers aged 6 to 12 months a total of 106 ovaires  were harvested. 
By follicle aspiration, from 1698 follicles 572 oocytes were collected, representing a 
harvesting rate of 33.68% and a number of 5.39 oocytes/ovary. 
 After examination and selection only 379 (66.25%) oocytes were further employed in 
the maturation protocol. The results of maturation procedures using three different media are 
shown in table 1. 
 




TCM 199+10%FCS 126  75 (59.5%) 
TCM 199+10%FCS and vitamin A 126  87 (69.0%) 
TCM 199+10%FCS and 0,6 mM cystine 127  94 (74.0%) 
Table1 – Oocyte maturation in three different media 
 
 The rate of matured oocytes was 59.5, 69.0 and 74.0% for the three culture media, 
respectively (graphic 1).  
 
 
Graphic 1 – Maturation rate of oocytes in the three culture media 
 
 Two variants of fertilization conditions were tested. Thus oocytes were further 
transferred in groups of 15 to microdrops of two different media: Fert-TALP supplemented 
with 6 mg/ml BSA only, or Fert-TALP supplemented with 6 mg/ml BSA, 0,222 mg/ml Na 
pyruvate and 30 µg/ml heparin. Two microdrops containing 15 oocytes each were placed in 
Falcon plates and to each drop was added 200 µl of semen (200,000 sperm). The plates were 
placed back in the incubator at 38,5OC, 5% CO2, 6,7% O2, 100% humidity for 20 hours. 
 In the two fertilization groups the fertilization rates were 73.3% for the Fert-TALP 
medium supplemented with BSA, Na pyruvate and heparin, compared to 53.3% obtained in 














Fert-TALP+BSA 1x106/ml 15 8  53.3/46.7 
Fert-
TALP+BSA+piruvat+heparină 
1x106/ml 15 11  73.3/26.7 











It seems that heparin is an important component of the fertilization medium, knowing its 
effect on sperm capacitation (Chamberland, 2000)  
  
 
Graphic 2 – Comparative IVF results in the two fertilization media 
 
 After 2 days, the fertilized oocytes showed two polar bodies and two pronuclei (fig. 6), 
while one day later the viable embryos reached the stage of 2,4 or 8 cells (fig. 7).  
 
 
Fig. 6. Fertilized oocyte 
 




• IVF is an important biotechnology for improving and expanding donor cows of high 
genetic merit, for producing calves from genetically superior cows that are infertile 
due to old age, disease of the reproductive tract or cystic ovaries.  
• The method of follicle aspiration yields a good amount of oocytes, is not expensive 
and gives rather fast results. However, an important limitation is due to the fact that 
the genetic potential of donor is rarely known.  
• In vitro maturation of oocytes in groups of 15 and in TCM 199 medium supplemented 
by 10% FCS and 0.6 mM cystine gave better maturation rate (74.0%), compared to the 
other two variants that produced  59.5% and 69.0% maturation rates, respectively. 
• IVF in the Fert-TALP medium supplemented with 6 mg/ml BSA, 0,222 mg/ml Na 
pyruvate and 30 µg/ml heparin gave best fertilization results compared to a simpler 
medium, lacking heparin and Na pyruvate. Culturing in microdrops with a ratio of 15 
oocytes/200.000 semen was convenient, while the incubating conditions (38,5OC, 5% 

















• The fertilization was estimated after two to three days from IVF and fertilized oocytes 
shown polar bodies, the two pronuclei and started cell divisions to produce embryos of 
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